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Broadcast television serves to mask characteristics
of its medium by the constant shift in point of view. To
see the true nature of TV, one must use static imagery --
little camera movement. Some examples include live presen-
tation of a shared public event whereby the images remain
constant, but evolving, i.e. the movement in clouds or
sculptural installations which confront the participant
with an altered view of himself, as part of a balanced
system of vision.
The medium is further revealed by using it to condense
expected perceptions of time and three dimensional space.
Condensation of time is achieved photographically by
recording a series of images produced over a long period
of time on videotape. Examples of the photgraphs are given
with an explanation of the recording procedure and equip-
ment used. In the second example, a human model moves
through stereoscopically produced space. The main location
for photography is a field with a large moving tree.
Problems and discoveries in using stereo imagery for
television are explored.
Otto Piene, Thesis Supez'visor
Professor of Visual Design
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5By constantly changing point of reference and
point of view, broadcast television serves to mask the
inherent characteristics of video.
...conventions of camera work and editing
that television has developed... soften the
shock of its basically mechanical procedures
... the entire technology from the shape of
the monitor screen to the design of the camera
mounts was worked out to soften the tick of
its metronome.'
Our experience tells us that if something we are
watching is constantly moving, or its changes are contin-
uously abrupt, we come to expect the rhythm and are unaware
that although things seem to be in constant change, they
essentially have not moved at all. Deviation from what
we expect will reveal some aspect of our perception in
relation to what we watch. This disruption of flow also
reveals hitherto masked characteristics of the stimulating
medium itself. To reveal aspects of television which are
1. David Antin, "Television: Video's FrightfUl Parent,
Part I," Artforum, December 1975, p. 3 9 .
6normally eclipsed by conventions of the industry, one
employs the paradoxical concept of dynamic immobility.
The key to allowing television to become transparent is
to stop the image from moving and see what is still active.
"'The only certainty is that movement, change, and meta-
2
morphosis exist. That is why movement is static. Each
of the pieces described reveal an aspect of this non-
moving movement.
2. Jean Tinguely; Otto Piene and Heinz Mack, eds., Zero,
Cambridge, Mass: MIT Press, 1973, p.11 9
7notes on the 'vision
Objectives
a. To provide live broadcast of a long duration public
event on easily accessible television displays.
b. To alter the sequence of evolution of that event with
videotape in order to reveal the changes which have
occurred.
c. To test the potential of one person operating a
standard studio set-up; bypassing the conventions of
broadcast TV.
" notes on the 'vision" is a regularly scheduled program
on the MIT cable system. The imagery is provided by tape
recordings and live cameras. The color camera is wheeled
to a window where it is aimed at clouds moving across the
sky or the change in the color of light on a building or
trees as the sun sets. It is set in a stationary position.
While the sunset or sky clouds are being transmitted live,
a recording is being made on a Sony 8650 one-half inch
recorder. As the event evolves, the tape is switched on
8and off at regular intervals. The result is a slight
shifting of color and position of the elements in the
frame of the television screen. Audio comes from pre-
recorded material or live ambient sound. The production
crew consists of one person, the artist, who makes any
changes in the system as the piece progresses. The slowly
evoluing imagery is visible on publicly located color
televisions scattered throughout the campus. When people
pass the monitors they catch glimpses of the imagery.
The imagery provides a stable, continuously evolving,
informational element in complement to the continuously
stable surrounding environment. (See Photos A,B,C in
Appendix I)
Video Installations
Objectives
a. To explore the characteristics of open-camera and taped
video presentation in controlled viewing spaces.
b. To crystallize presentations of stasis in dynamic
environments.
c. To test skill at installing and maintaining novel
9electronic and mechanical installations.
installation #1
A video camera is placed in such a way that when
the viewer is visible on the screen, his eyes are aligned
with a mirror so that there is continuity between his body
reflected by the mirror and his image on the screen.
The black and white television set used is twenty-three
inches (diaganally measured). The mirror, a cut photo-
graphic ferrotyping plate divides the screen in half
horizontally. So that parallax matches, the camera is
mounted in such a way that it is at the same angle to
the viewer as the mirror.
The viewer sits on a stool three feet from the
installation, his face fills the screen.
installation #2
A sink is filled with water. Placed at the bottom,
resting on its back is a seventeen inch television facing
upwards. As the viewer looks over the edge of the sink, his
face is visible-upside down on the screen underwater.
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The camera picking up his image is actually reading the
reflection off the surface of the water using polarizing
filters to block any transmission of light from under-
water to the camera.
installation #3
Water-hole -- a pump and plexiglass recirculating
system causes a square hole to appear in the water's
smooth surface.
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What follows is a technical explanation of the two
photographic/video pieces -- Movement Study #1 and Movement
Study #2. Both were conceived as interactions among move-
ment, photography and video. They both involve the use of
time exposures to achieve condensation of hours and minutes
into seconds. Some of the procedures used in the production
of Movement Study #2 were used as a result of experience
with Movement Study #1.
MOVEMENT STUDY #1
Objectives
a. To explore the aesthetic and technical characteristics
associated with long photographic time exposures under
low light levels.
b. To demonstrate the losses and gains of putting sequenced
photographic images on television, i.e. are losses in
detail associated with a concomittant gain in emotional
impact; and then how can these losses and gains be
observed.
c. To serve as a testing ground for production skills and
12
methods, as this was the first purely aesthetic use of
quadruplex television procedure for the artist.
Procedure
photography
A series of test negatives were shot with 35mm
Panatomic X film to develop the procedure for photo-
graphing under candle light. Successful results were
achieved in terms of image quality and contrast control
with a wide open lens (f/1.4) and exposure times of five
minutes or more.
The film selected for the actual shooting was 4x5
format Plus X because wide depth of field was needed and
it was expected that the television system would degrade
the image. The greater size of the negative was expected
to offset an increase in grain size. It was important for
the camera to remain stationary for all exposures. Parallax
distortion adjustments on the 4x5 view camera gave flexibility
to the stationary camera set-up.
Between each of the three photographic sessions, the
camera was removed and spiked (marked exactly where it had
13
been). Exposure times for the first session were generally
too fast for the amount of light coming from the candle.
Exposures ranged from 1/5 second at f/5.6 to 1 minute
30 seconds at f/45. The only visible component on the
negatives was the ,candle. Session two was much more
successful. There were a series of short ( 1-3 minute)
exposures at wide openings (f/5.6) and a few long exposures
(3-5 hours) at f/32 and f/45. All the exposures were done
at night or into the early morning hours so that ambient
light from outdoors would be minimized, but not eliminated
altogether. Photo 2 in the series shows some morning light
on the right wall. Among other sources of light, besides
the candle, were match flames (See Photos 18,19,20,21),
light from a television set off camera to the left which
operated during an entire five hour exposure (See Photo 15),
and an incandescent light seen reflected off the rear door
of the kitchen (See Photo 14). In addition, several figures
are barely visible sitting at the table. An enlargement
of the first 35mm test exposure was hung on the wall with-
in the view of the camera and can be seen in some of the
photographs. In the third session, three-and-one-half to
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five hour exposures at f/32 or f/45 were made. These
photographs provided an opportunity for further explor-
ation of extremely long time exposures. Additional
manipulation of non candle light; the TV light,
incandescent light, and the first glimmers of morning
sunlight, were experimented with.
The major anticipated problem in printing the
negatives was maintaining registration of the images.
This was accomplished after some experimentation by
placing a fixed acetate sheet with the outline of the
table, candle, and doorway on the printing easel, and
lining up each negative to the outline on the acetate.
This meant that any inconsistencies in the photographs
would be minimized because the positions of the major
elements would be held to the same area.
The thinner negatives were printed several times
at different contrast grades and exposure times. On at
least two occasions in the final videotape, these prints
were sequenced as transitions progressively increasing
or decreasing the white light in the piece. Also, in
one print, the table was burned in while the rest of the
15
room was masked, causing the top of the table to stand
out from a gray background.
videotaping
The videotaping session lasted six hours. Three
television cameras were used, two of them on easels
holding the photographs and one aimed at titling graphics.
They were in chain with a dissolve unit operated by the
producer/director. A videotape operator/shader maintained
color balance on the cameras as the photographs were
changed by the studio crew. Each easel held either odd
or even numbered photographs up to a total of twenty-two.
The two cameras on photographs were "painted" to
make the black and white images look slightly blue. Their
color was matched precisely using a vector scope -- a CRT
which gives precise visual representation of color on a
circular grid.
Studio personnel consisted of two people serving
as card pullers and cameramen. After they lined up the
first two prints, by superimposing one over the other,
they took positions at the easel. Each photograph was
stacked in order on the specially made easels. As the
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director dissolved from one camera to the other, the
puller who was not "on the air" would remove his card
as quickly as he could. The piece was timed so that in
most cases one photograph would be on by itself for no
more than two-and-one-half to three seconds. The dissolve
varied in length from two-and-one-half to four seconds.
Though the length of dissolve duration varied as much
as one-and-one half seconds, each photograph remained
on screen for close to five seconds independent of the
dissolve time. The entire piece lasts approximately
two minutes and forty-five seconds.
The five second duration of visibility was
found to be the shortest period the photographs could
be held on screen and still allow the card puller
enough time to remove the off-screen photograph.
The order of photographs is a complex interrelated
sequence. Certain imagery relates directly to imagery
two or three photographs before it. The "movement"
in the room is chiefly the difference in light intensity
from photograph to photograph. Certain areas of the
scene are emphasized and visible, certain other areas are
17
not, and vice-versa.
sequence
The piece has four affinity groups which generally
progress from dark to light. The last photograph of
any of the four groups contains elements of both the
previous one and the subsequent group. As each group
reveals more of the space, it also increases in complexity.
Exactly where one group ends and another group begins
is, of course, highly subjective. However, the first
group contains three or four photographs, the second one
five or six, the third one three, and the fourth about
thirteen. Within the fourth group, a complex interaction
exists among all of the photographs. The first one (12)
acts as a transition from the last affinity group. 13 and
14 stand on their own. #15 refers back to 13 and 16 to 14.
17 which is a derivation of 16 stands on its own with 18.
19 is a transition and refers back to both 17 and 18. This
recursive flip flopping goes on to the end of the piece.
While its perception is intuitively obvious, the amount
of ipformation is still enormous, so that all the inter-
action on all levels is impossible to map. Suffice it
1P
to say, each photograph is in its proper place and as
a whole they refer batk and forth through and to each
other.
Conclusion
Movement Study #1 appears as a continuous and
smooth dissolve through time. If the average exposure
is considered to be three-and-one-half hours, then one
second of tape time represents forty-two minutes of
actu&l elapsed time per exposure. The objectives set
for Movement Study #1 were met and were applied to
Movement Study #2.
MOVEMENT STUDY #2
Objectives
This piece provides an opportunity to work with a
human model as the reinforcing and integrating factor.
a. Because such good control was achieved with color and
registration in Movement Study #1, #2 adds a new
dimension, the synchronicity of two tapes, played as
stereo pairs from photographs. What problems and
opportunities does this procedure generate?
,19
b. What are the perceived physical effects of viewing
changing stereo imagery?
Procedure
photography
Over a period of six weeks, seven three hour sessions
were held. Several were studio sessions where the model
was nude and performed against the background of a black
curtain. The film formats used were 4x5 in the studio
and 35mm in the field. To allow the model immediate feed-
back on the work, Polaroid Positive/Negative type 55 film
was used in the studio. Plus X and Panatomic X were used
in the field. Approximately two hundred exposures were
made. Most were of one-half second or longer duration.
In the studio, the average exposure was five minutes at
a lens opening of f/45 or f/32. Studio lighting was usually
from one source, a 150 watt flood light. At times the
light was directed onto the model from the side and other
times bounced off of the adjacent white wall of the studio.
The studio composition was set to reflect the 3x5
aspect ratio of television. The model could use a horizontal
20
span of eight feet. Front to back there was a depth
of six feet. The movement area in the studio came to
two hundred and eighty-eight cubic feet.
The model was given instructions to improvise
within certain parameters. For example, she might be
instructed to imagine the shape and color of her aura
and define its most prominent characteristics with her
movement. Usually the movement was a slow, improvised
progre'ssion from a vertical standing position to horizontal
arabesque and back to a vertical position in a slightly
different place. Several exposures were made for each
set of instructions. (See Pair 25).
In the field locations there was much more flexibility
because the 35mm film format was used and necessity to
constantly reload the film was eliminated. One location
was a 20x8x6 foot corridor in the MIT Cancer Research
Center. Lighting was provided by bounced and grilled
flourescent fixtures along the ceiling/wall interface.
The walls were painted an off-white cream. Instructions
such as "you and the camera are the only points in this
infinity, define a relationship between the two" were
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given. Length of the photographic sessions and position
of the camera were determined by the model's movement
in the space. Both a 55mm f/1.4 lens and a 28mm f/3.5
lens were used.
Another location was a 35 acre square field in
Lincoln, Massachusetts. In this session, stereo pairs
were made. Two 35mm single lens reflex cameras, both
on tripods and eqnipped with shutter releases were used.
An old oak of considerable size was in the middle of the
field and served as center frame for both cameras. The
distance between the lenses was twice that of normal
ocular distance to exaggerate the stereo effect over
such a large area. The camera and the tree were two
hundred feet apart; the tree being at a slightly higher
elevation than the camera. The model's horizontal work
space at the tree came to be approximately fifty feet.
She could come as close as seventy-five feet from the
camera and still be totally in the frame from head to
toe. At this distance, she had a horizontal work space
of twenty-five feet.
At this location, instructions were given such as
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that, "The camera, tree, and you are heavenly bodies;
the camera's gravity is strong and specifically focused.
The tree's pull is more dissipated -- characterize the
influence through your movement." With these instructions
points of anchor were defined and the model's movements
were in a push/pull relationship with the points. She
was also told to move slowly, as if she was painting
with her body in the space.
A series of thirty-six exposures was made with
each camera. Two shutter releases were pushed at the
same moment, producing a stereo pair for each exposure.
printing
prom the thirty-six stereo pairs, approximately
twenty-five photographs were selected to be printed.
Each picture was developed for optimum detail. Registra-
tion of photographs was accomplished using a standard
line-drawing guide generated from one of the pictures.
The outline of the tree and horizon were used as guides
for the alignment of each image to its successor. From
the original twenty-five, nineteen separate negatives
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were selected. Combinations of these nineteen images
sometimes used as stereo pairs and sometimes not made
up the images used in the four minute tape.
videotaping
Tests were made to establish the way images would
be channeled separately to each eye. The two methods
tested were (a) real-time production of the stereo
imagery using red-green encoding of the left and right
images respectively and resulting in the production
of one tape containing all stereo information, and
(b) separate recording of each channel resulting in two
videotapes which would be played simultaneously. Under
proposal (a), four cameras are coupled in stereo pairs.
In each pair, the left camera operates with only the red
tube and the right camera uses only the green tube. Thus
encoded, the stereo image as a red-green combination can
be mixed with the other two cameras through a dissolve
unit in a video switcher. See Diagram below.
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In plan (b) which was the one decided upon, two
separate monocular tapes are produced dissolving from
one photograph to another. One tape is made up of
photographs destined for the left eye, the other of
photographs for the right eye. The right-eye tape was
made while viewing the left-eye tape, to maintain synchron-
icity of dissolves. For stereo viewing, the two are played
back together using a slate on the audio track to keep them
aligned. See Diagram below.
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Using this method, integrity of color and composition
is retained, as the encoding is space dependent instead
of color dependent. Therefore, the final version is
more flexible. If need be, a color encoded single channel
tape can be produced from the two masters. The only major
advantage plan (a), has over plan (b) is that under (a), if
the cameras can be set up with the proper orientation to
each other, real-time stereo imagery can be produced
without translation into tape.
The left side photographs were taped first. They
acted as the timing and positioning standard for the
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recording of the right-eye tape. No image was on the
screen less than ten seconds. In Movement Study #1,
dissolves were fairly rapid and at regular intervals.
In this tape, the average dissolve from one camera to
another was ten seconds.
The first image was held for thirty seconds. The
succeeding images averaged to seventeen seconds on-screen
apiece. Toward the end, dissolves became more rapid as
the imagery only changed slightly. Not all of the pairs
of photographs were stereo. Following is a list of the
fourteen pairs and their relationship.
Pair # Stereo Flat exposed at the not exposed
same moment at same moment
23 * *
24 * *
25 * *
26 * *
27 * *
28
29 * *
30 * *
31 * *
32 *
33 * *
34 * *
35 * *
36 * *
(See APPENDIX III)
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In the process of producing photographs for Movement
Study #2, a great number of monocular photographs were
taken. These were included in the production of another
video piece further exploring the potentiil of sequential
presentation of photographs on television. Some examples
are in Appendix III -- Photos 37,38,39.
Conclusion
This is the first step in what will be ongoing
research into the use of stereoscopically produced imagery
for television. The pairs used in this experimental
piece were consistent in their subject matter. However,
it was found that although the TV system is stable,iit is
not stable enough to handle even the slightest imperfections
in the stereo encoding. It was found that the eyes need
time to adjust themselves to binocular presentation.
Changes in imagery must be effected slowly to allow the
eyes time to follow without deserting them with a too
rapid change. This is a feature to be experimented with
in terms of its amount of disorientation. Much careful
research remains to be done concerning this physical
28
response discovered in viewing the stereo tape. Potentially
we can use this medium as a bridge to other realities.
What happens when the "proper" orientation is reversed?,
When among stereo pairs appears an image that is actually
flat, what does that do to our sense of continuity, of
memory, etc.? This tape serves as only the beginning
of artistic research into this phenomenon and as usual poses
mostly questions and provides little answers. It definitely
changes the context we normally associate with television
and the imagery we would expect to find.
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